A new isoquinoline-isoquinolone alkaloid was isolated from the root bark of Berberis vulgaris and named berbanine. The structure was established by spectroscopic methods (including 2D NMR, HR-EI-MS).
The botanical family Berberidaceae is known for the production of isoquinoline alkaloids, including, in particular, protoberberines and bisbenzylisoquinolines [1] . In the present work, we report the isolation, from the bark of Berberis vulgaris, and structural determination of a new bisbenzylisoquinoline alkaloid, which we have named berbanine (1) .
The molecular formula of 1, C 22 H 22 N 2 O 5 (cal. 394.1529; [M] +· ), was determined based on the EI-HRMS ion at m/z 394.1533 [M] +· . The EI-MS showed the molecular ion and concurrently the base ion at m/z 394 [M] + . Other significant fragments were at m/z 188 and 205, obtained by cleavage of the dimer on either side of the diaryl ether bridge. This is the second simple isoquinoline-isoquinolone dimer that has been described. The first one, berbidine, was isolated from Berberis brandisiana of Pakistani origin in 1989 [2] . NMR analysis of berbanine (1) revealed the presence of tetrahydroisoquinoline and isoquinoline moieties ( Figure 1 ). The 1 H NMR spectrum (Table 1) displayed six aromatic and six aliphatic signals. The presence of a CH 2 -CH 2 and an aromatic CH-CH fragment was evident from the COSY spectrum. The 13 C NMR spectrum ( Table 1) showed signals for twenty-two carbons, which were further identified as four methyls, two methylenes, six aromatic methines, and ten quaternary aromatic carbons. Based on chemical shifts, the methyl groups were determined as 3 methoxy groups and one deshielded CH 3 .
Examination of the HMBC spectrum enabled complete structural assignment. First, the carbon signal at  163.90 was ascribed to the amide carbonyl (C-1) based on its chemical shift, and on existing correlations with protons at  3.04 (N-CH 3 ),  3.54 (H-3) and  7.19 (H-8). H-8 correlated with carbons at  151.59 (C-6) and  135.01 (C-4a) via three-bond correlations, and with those at  146.18 (C-7) and  121.90 (C-8a) via two-bond correlations. Analysis of the correlations of H-5 at  6.81 was also in agreement with these assignments. The methoxy group at  4.01 is located at C-6, and the chemical shift of the carbon at  146.18 (C-7) also indicated oxygenation. As regards the isoquinoline part of the molecule, the HMBC spectrum showed correlations between the proton at  7.20 (H-5´) and the two carbon atoms at  162.04 and at  144.84. These two carbons, which were assigned as C-6´ and C-7´, correlated with the methoxy groups at  4.14 and  3.93, respectively. The remaining low field signal at  143.47 correlated with the proton at  9.23 (H-1´) and was, therefore, assigned as C-8´. The position of the ether bridge between C-8´ and C-7 was further confirmed by weak NOESY cross peaks between the protons at  3.93 (C7´-OCH 3 ) and  7.19 (H-8). 1 
Experimental

General experimental procedures:
Isolation of compound 1:
The dried root bark of B. vulgaris was powdered and exhaustively extracted by percolation at room temperature with 95% EtOH (1:9). The solvent was evaporated, and the viscous brown residue (2 kg) was treated with 2% HCl (6 L, pH ~ 1.5 -2) and filtered. An equal volume of water was added to the filtrate, which was treated with 10% Na 2 CO 3 (pH ~ 9-10) and exhaustively extracted with CHCl 3 (4 x 4.5 L). The organic layer was evaporated to give 128 g of residue. For purification, the residue was dissolved in CHCl 3 (2.5 L) and passed through a column of Al 2 O 3 (2 kg); 4 fractions (A1-A4) were obtained. Fraction A-1 (49 g) was further fractionated by CC (aluminum oxide), eluting with light petrol gradually enriched with CHCl 3, and then with EtOH. Fractions of 500 mL were collected and monitored by TLC and GC/MS. Eleven main fractions were obtained (A-J). GC/MS and EI-MS of fraction E revealed an unknown component. Therefore, this fraction (208 mg) was subjected to prepTLC (To:Et 2 NH, 95:5) to give compound 1 (12 mg).
Berbanine {7-(6,7-dimethoxyisoquinolin-8-yloxy)-6-methoxy-2methyl-3,4-dihydroisoquinolin- 
